Introduction 1 0 8
verification system was the same as Hyojinkim described (2011). ZFNL-pst1374 construct, ZFNR-pst1374 construct and BS-psdRED vector were 1 1 3 co-transfected in 3.2 × 10 5 cells per well using lipofectamine2000 following the 1 1 4 manufacturer's instruction (Invitrogen). As control, cells were transfected with 1 1 5
BS-psdRED vector only. After cultivating for 36 h at 37°, the fluorescence was observed by fluorescence microscope system and then DNA was extracted 12 h later 1 1 7
and detected by PCR. assembling TALENs based on our construction protocol of TALE (Zhang et al., 2013) . The primers used for plasmids construction, detection and sequencing were presented in Table 1 . Three tetramer plasmids chosen for construction of TALENs were amplified with 1 2 7
Construction of TALENs Eukaryotic Expression Vectors
primers Tet-Fv\Tet-R1, Tet-F2\Tet-R2 and Tet-F3\Tet-Rv, respectively. Primer 1 2 8 sequences were presented in Table 3 . Typically, the PCR reaction was: 20 ng 1 2 9 7 plasmids, 1 uL of each forward and reverse primer (5 uM), 0.5 uL Taq DNA 1 3 0 polymerase (5 U/uL), 5 uL of 10 × Taq polymerase buffer, 5 uL of 10 mM dNTP , For the corresponding reporter vector, the oligonucleotides of Ap-BS ( into psdRED backbone vector. The principle of this reporter verification system was 1 4 8 the same as Hyojinkim described (2011). seeded into 6-well plates before transfection. The transfection was the same as above In CoDA database, specific three zinc finger proteins were screened, which 1 6 0 recognized 9 bp of left and right, respectively, following the method as described by primers were designed to amplify the segment of ZFP (Table 2) . A 270 bp fragment of ZFP was got by overlap PCR (Fig. 3A ). The selected ZFPs were assayed for specific cleavage activity in yeast-two-hybrid (Y2H) system as 1 6 7
previously described (Fig. 3B ). The Y2H reporter assay revealed that these two ZFNs 1 6 8 constructs both have high efficiency for reporter gene modification in yeast (>90%). Based on this result, the cleavage activities of our selected ZFNs were carried out in that these two pairs of ZFNs exhibited a substantially higher mutation frequency 1 7 5
(~10%-20%) ( Figure 4 ). The TALENs target binding site designed by online tools TAL Effector Nucleotide 1 7 9
Targeter 2.0 was as follows: The tetramers were assembled by our simple and efficient method ( Fig. 5A ), then the TALENs only showed in red light. experimental selection. The activity of ZFNs was tested in yeast system preliminary assembly procedure to screen zinc finger protein. Late-onset Alzheimer's disease (LOAD) risk is strongly influenced by genetic factors Since there are a variety of methods for study the function of genes, such as gene RNAi has provided a rapid, inexpensive, and high-throughput alternative to We used both ZFNs and TALENs to target ApoE gene, and their activities were 2 2 9 detected in yeast and HEK 293 cells through red-green light report system. The results 2 3 0 showed that ZFNs worked better than TALENs. Two pairs of ZFNs were constructed cells safely and effectively also affects the targeting efficiency. approach is effective and feasible. 
